Anti-MUC1 nanobody can redirect T-body cytotoxic effector function.
Chimeric antigen T cell receptors provide a good approach for adoptive immunotherapy of cancer, especially in the context of cancerous cells that fail to express major histocompatibility complex antigen and co-stimulatory molecules. Clinical applications of these receptors are limited, mostly due to the xenogenic origin of the antibodies, which cause immunogenic reactions. Nanobodies are the smallest fragments of antibodies that have great homology to human VH and low immunogenic potential. MUC1 is a highly attractive immunotherapeutic target owing to increased expression, altered glycosylation, and loss of polarity in more than 80% of human malignancies. We used anti-MUC1 nanobody as an antigen binding domain, CD28 and CD3zeta as signaling domains, and IgG3 as a spacer in a chimeric receptor construct. This construct was transfected to Jurkat cells. The transfected Jurkat cells were exposed to MUC1-positive MCF7 cells. Then we analyzed the secretion of IL2, proliferation of Jurkat cells, and death of MCF7 cells. These data revealed that the nanobody chimeric receptor can target tumor-associated antigen-positive cells. Regarding the efficient and specific function of nanobody chimeric receptor and non-immunogenic nature of nanobodies, these chimeric receptors might be used as promising candidates for clinical applications.